de Rham theory Spring 2023
Exam May 4, 2023
Exam time 14.15-16.00

1.(6p.) Let M and N be smooth manifolds and let (po,qo) € M X N. Let
i M — M x N be the mapping p — (p,qo) and let tn: N — M x N be
the mapping ¢ — (po,q). Show that the mapping fi (ToM) x (TyyN) —
Tipo.ao) (M X N), (v,w) — (Dupg)po (V) + (Din)go(w), is a linear isomorphism.
2.(6p.) Let k& > 0. Calculate H(S* x (R?\ {0})) for £€ {0,....k + 2}.

3.(6p.) Let k > 0. Calculate H{(R® X Sk x S!) for £ € {0, ..., 2k + 1}
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